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SUMMARY 

Progres s  f o r  t h e  work done under NASA Cont rac t  No. 

NSR 07-002-037 f o r  t h e  per iod  October 1 t o  December 31, 1968 

is desc r ibed .  The ra te  of  growth of sales t o  annual  indus- 

t r i a l  c l i e n t s  e s t a b l i s h e d  du r ing  t h e  prev ious  q u a r t e r  is 

shown t o  be main ta ined .  S a l e s  t o  the  non- indus t r i a l  sector, 

e x c l u s i v e  of s p e c i a l  p r o j e c t s ,  a l s o  shows a h e a l t h y  tendency. 

Q u a n t i t a t i v e  p a r t i c u l a r s  of  performance i n  accordance wi th  

the  NASA r e p o r t i n g  requi rements  are g iven  t o g e t h e r  w i th  s h o r t  

reviews o f  t h e  p rogres s  o f  s p e c i a l  p r o j e c t s ,  
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During t h e  q u a r t e r l y  per iod  under review t h e  rate of growth, 

bo th  of t h e  numbers of  annual i n d u s t r i a l  c l i e n t s  and of  t h e  indus- 

t r i a l  sales/ income r e s u l t i n g  therefrom, has r e a s s u r i n g l y  maintained 

i t s e l f  as compared w i t h  t h e  prev ious  q u a r t e r .  F igure  1 (Page 18) 

demonstrates  t h i s  c l e a r l y .  F igure  2 (Page 19) is included fo r  t h e  

sake of completeness  and shows t h e  c o n t i n u i n g  f a l l  i n  sales  t o  i n t e r -  

m i t t e n t  or ad hoc i n d u s t r i a l  u s e r s .  S ince  t h e  s t a r t i n g  d a t e  fo r  t h e  

c o n t r a c t ,  i n d u s t r i a l  sa les  i n  round f i g u r e s  amount t o  $23,000, of 

-- 

which $18,000 comes f r o m  annual c l i e n t s .  

Also i n  t h i s  q u a r t e r ,  s e r v i c e s  t o  t h e  n o n - i n d u s t r i a l  s e c t o r ;  

i . e . ,  t o  academic and n o t - f o r - p r o f i t  i n s t i t u t i o n s ,  has shown a re- 

a s s u r i n g  t r e n d .  

Tota l  income fo r  s t r i c t  informat ion  s e r v i c e s  a lone  amounted 

t o  j u s t  under $2500 f o r  t h e  q u a r t e r .  T h i s  f i g u r e  does no t  i nc lude  

s p e c i a l  p r o j e c t s  fo r  t h e  non- indus t r i a l  sector. Monthly income 

from i n d i v i d u a l  f a c u l t y  members a t  UConn is now a t  a l e v e l  of $400, 

and a goal t o  double  t h a t  amount has been set f o r  t h i s  t i m e  next  

y e a r .  The departments  involved d u r i n g  t h e  p a s t  3 months w e r e  

A r c h i t e c t u r e ,  Low Temperature Phys ic s ,  Electr ical  Engineer ing ,  

Chemistry, Aerospace Engineer ing,  C i v i l  Engineer ing,  N u t r i t i o n ,  

and P o u l t r y  Sc ience .  
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Also on an  i n c r e a s e  w a s  demand f r o m  o t h e r  u n i v e r s i t i e s  and 

n o t - f o r - p r o f i t  i n s t i t u t i o n s .  Those involved were Y a l e ,  Rensse l ae r  

Graduate Center ,  Un ive r s i ty  Of H a r t f o r d ,  Wesleyan Un ive r s i ty ,  t h e  

Connect icut  S t a t e  Department Of Mental  H e a l t h ,  Connect icut  Research 

Commission, t h e  Connect icu t  S t a t e  Techn ica l  S e r v i c e s  Program, and 

the I n s t i t u t e  f o r  t h e  Fu tu re .  

Income from these u n i v e r s i t i e s  and i n s t i t u t i o n s  is running 

a t  a r a t e  of  approximately $500 a month; a 12-month goa l  of $1,000 

a month has  been se t .  

O v e r a l l ,  du r ing  t h e  pas t  q u a r t e r ,  36 comprehensive r e t r o -  

s p e c t i v e  searches have been performed, 8 c u r r e n t  awareness s e r v i c e s  

i n i t i a t e d ,  and 356 documents have been r e t r i e v e d  and d e l i v e r e d  t o  

c l i e n t s .  

The fo l lowing  t a b u l a t i o n  d e s c r i b e s  t h e  n a t u r e  of t h e  s o u r c e s  

of t h e  search requests: 

Annual I n d u s t r i a l  C l i e n t s  
Annual Non-Indus t r ia l  C l i e n t s  
A d  Hoc I n d u s t r i a l  Companies 
UConn Facu l ty  Members 
Members o f  F a c u l t i e s ’ o f  Othe r  

Connect icut  U n i v e r s i t i e s  
N o t  - f o r  - P r o f i t  I n s  t i t u t  i ons  

Re t rospec t ive  
Searches  

15 
3 
2 
7 

5 
4 

Current  
Awareness 

Searches  

1 
2 - 
3 

1 
1 

Continuing e f f o r t  is be ing  made t o  improve t h e  informat ion  

s e r v i c e s  o f f e r e d  and t o  reduce  t h e  cost of these s e r v i c e s .  I n  t h i s  

connec t ion ,  d i s c u s s i o n s  have t aken  p l a c e  w i t h  r e p r e s e n t a t i v e s  of 

Bio Abstracts ,  Engineer ing  Index, Chem Abstracts ,  t h e  I n s t i t u t e  fo r  

S c i e n t i f i c  Informat ion ,  t h e  Informat ion  Company of  A m e r i c a .  The 



-3- 

N e w  England Marine Resources Information Program, t h e  Vision Infor -  

mation Center ,  t h e  Assoc ia t ion  of S p e c i a l  L i b r a r i e s  i n  B r i t a i n ,  t h e  

Cryogenic Data Center ,  and t h e  American P s y c h i a t r i c  Assoc ia t ion  w e r e  

used fo r  t h e  first t i m e .  

L i a i son  w i t h  u n i v e r s i t y  l i b r a r i a n s  is expanding, and i t  is 

f i r m l y  expected (as mentioned above) t h a t  funds w i l l  be forthcoming 

from Yale, Wesleyan, and UConn l i b r a r i a n s  dur ing  t h e  coming q u a r t e r ,  

Progress  on t h e  va r ious  s p e c i a l  p r o j e c t s  cont inues  well: 

1. Impact  Research 

T h r e e  cases of  i n d u s t r i a l  client/NERAC r e l a t i o n s  

w e r e  completed du r ing  t h e  q u a r t e r  and c a n  be 

found i n  Appendix B (Page 2 0 ) .  

2 .  Searches fo r  S i s t e r  RDCs 

T h i s  work con t inues .  An amended scale of charges  

is now i n  e f f e c t .  

3 .  Connect icut  Research Commission 

(a) Searches f o r  Independent Research Workers 

The informat ion  s e r v i c e s  for  independent re- 

searchers under an award from t h e  Connecticut 

Research Commission have been rounded o f f ,  and 

t h e  j o b  of e v a l u a t i n g  these s e r v i c e s  has begun. 

Comments f r o m  t h e  i n d i v i d u a l s  served are be ing  

r ece ived  by Dr. Haro ld  Abramson of t h e  Department 

of Sociology and Anthropology a t  UConn, who is 

performing t h e  e v a l u a t i o n  f o r  NERAC. Abramson's 

r e p o r t  w i l l  be i s sued  S e f o r e  t he  end of March. 
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(b) Metal J o i n i n g  and Coat ing Information S e r v i c e  

The first of a monthly abstract  d i g e s t  of 

i n fo rma t ion  i n  bo th  t h e s e  f i e l d s  (compiled 

by Wayne S t a t e  U n i v e r s i t y )  w a s  d i spa tched  t o  

p a r t i c i p a t i n g  Connect icut  companies i n  D e c e m -  

b e r  and has been w e l l  r e c e i v e d .  

4. The P rov i s ion  of a S e l e c t i v e  Disseminat ion of  
In fo rma t i an  S e r v i c e  fo r  U n i v e r s i t y  ofCGKiGZTicut - F a c u l t y  Based on t h e  Informat ion  Resource of the 
I n s t i t u t e  f o r  S c i e n t i f i c  Information - 

T h i s  p r o j e c t ,  funded by t h e  Wilbur Cross L ib ra ry  

of UConn and p a r t i c i p a t i n g  f a c u l t y  members w i t h  

ArERAC p l ay ing  t h e  ro l e  of a c a t a l y t i c  a g e n t ,  is 

now complete .  Three s u b s c r i b e r s  have a l r e a d y  de- 

c i d e d  t o  c o n t i n u e  t h e i r  s e r v i c e  v i a  NERAC and 

funded by themselves .  

5. J o i n t  P r o j e c t  wi th  t h e  Engineer ing  Experiment 
S t a t i o n  and t h e  Labor Educat ion Center  of  t h e  
Un ive r s i ty  of  Connect icut  

The a i m  of t h i s  p r o j e c t  is t h e  i n d e n t i f i c a t i o n  of  

major  t e c h n o l o g i c a l  changes a f f e c t i n g  t h e  metal- 

working i n d u s t r y  d u r i n g  t h e  nex t  decade. The 

work c o n t i n u e s  s a t i s f a c t o r i l y .  

6. COMTECH - Unive r s i ty  of  Massachuset ts  

COMTECH has  become a n  annual  non- indus t r i a l  member 

of raERAC fo r  t h e  purpose of r e c e i v i n g  d i g e s t s  con- 

t a i n i n g  encapsu la t ed  and s u c c i n c t  in format ion  about 

new t e c h n o l o g i c a l  advances posses s ing  more-than-average 

commercial u t i l i t y  f o r  Massachuset ts  i n d u s t r y .  

d i g e s t s  w i l l  be i s s u e d  eve ry  2 months. 
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I n  a d d i t i o n  t o  t h e  on-going p r o j e c t s ,  f u r t h e r  cons ide ra t ion  

has  been given dur ing  t h e  q u a r t e r  t o  new p r o j e c t s  w i t h  t h e  Small 

Business  Administration',  t h e  N e w  England and Connecticut S t a t e  

Technical  Se rv ices  Programs, and t h e  U . S .  Department of Heal th ,  

Education and Welfare. 

The q u a r t e r ' s  a c t i v i t i e s  have involved t h e  Computer D iv i s ion  

i n  131 Current  Awareness searches and 108 Re t rospec t ive  searches. 

Progress  towards a changeover t o  the  IBM 1130 con t inues  w e l l .  

The c o n t r a c t  r e p o r t i n g  requi rements  agreed between NASA and 

NERAC and coming i n t o  e f f e c t  1 J u l y  1968 a r e  a convenient  means of 

r e f e r r i n g  t o  other p a r t i c u l a r  a s p e c t s  of t h e  work accomplished du r ing  

t h i s  q u a r t e r .  Of t h e  f o u r t e e n  s e p a r a t e  requirements ,  numbers 11, 

111, I V ,  V ,  V I ,  V I I ,  X I  and X I 1 1  are r e p o r t e d  here*. Numbers I and 

X I V  are omi t ted  by agreement w i t h  NASA as no t  appropr i a t e  f o r  a 

publ ished p rogres s  r e p o r t .  Numbers V I I I ,  I X  and X are omit ted b y  

agreement, as be ing  unnecessary a t  t h i s  t i m e .  Number X I 1  (micro- 

f iche i s sued  t o  annual  c l i e n t s  by STAR ca tegory)  is a l s o  omit ted 

s i n c e  NERAC has no mic ro f i che  f a c i l i t y .  The fol lowing comments 

and a m p l i f i c a t i o n s  relate t o  each of t h e  r e p o r t i n g  requirements  

as i d e n t i f i e d .  

NASA RDC Repor t ing  Requirement No. I1 

Income (Sa le s )  by Source -- (See Page 9 

The t o t a l  sales i n  round figures s i n c e  t h e  s t a r t i n g  

d a t e  for t h e  c o n t r a c t  (1 A p r i l  1968) ,  exc luding  t h e  

NASA c o n t r a c t  funds but i nc lud ing  the NASA funds f o r  

*Appendix A ,  Page 8 
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impact s t u d i e s ,  is $50,300 ($30,000) *. I n d u s t r i a l  

sales r e p r e s e n t  $23,000 ($10,500)*. Of t h i s ,  $ 

($4,700)* is t h e  r e s u l t  of sales t o  

c l i e n t s  ; t h e  remaining $5,000 ( $ 5 , 8  

i n t e r m i t t e n t  i n d u s t r i a l  u s e  of NERAC. 

Annual I n d u s t r i a l  C l i e n t s  - S.I .C.  Code (See Page 10)  

I n d u s t r i a l  Ad Hoc C l i e n t s  - S.I .C.  Code (See Page 11) 

Although thec  r e p o r t i n g  requirement  asked f o r  4 - d i g i t  

S . I .C .  codes ,  primary codes only  are g iven  s i n c e  t h e  

sp read  of  4 - d i g i t  codes w i t h i n  such  a s m a l l  number 

of companies g i v e s  an almost meaningless  chart .  Four 

d i g i t  codes are, however, be ing  c o l l e c t e d  and a s w i t c h  

w i l l  be made i n  t h e  r e p o r t i n g  when a p p r o p r i a t e .  The 

f i g u r e s  are cumulat ive from t h e  beginning  of o p e r a t i o n s  

i n  1967. 

NASA RDC ReDorting Reauirement N o .  V 

S i z e  of Annual and Ad H s c  ( I n d u s t r i a l )  C l i e n t s  
(See Pages 12 and 13) 

The f i g u r e s  are cumulative from t h e  beginning of  opera- 

t i o n s  i n  1967. 

*Amounts i n  p a r e n t h e s e s  are t h e  cor responding  f i g u r e s  for 
t h e  same per iod  i n  1967. 
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NASA RDC Report ing Requirement No. V I  

Marketing Approaches ( I n d u s t r i a l  C l i e n t  
S o l i c i t a t i o n )  (See Page 1 4  ) 

L i b e r t y  has been taken  w i t h  t h e  form of presen- 

t a t i o n  here s i n c e  t h e  o r i g i n a l  requirement  ap- 

peared t o  confuse  what a r e  e s s e n t i a l l y  t r i g g e r s  

f o r  a c t i o n  w i t h  t h e  a c t i o n  i t s e l f .  Also,  it is 

u s e f u l  t o  a s s o c i a t e  t h e  r e s u l t s  of  i n d u s t r i a l  

s o l i c i t a t i o n  du r ing  the pe r iod  w i t h  the  s ta t is t ics  

and these, t h e r e f o r e ,  are a l s o  inc luded .  The re= 

s u l t s  cover  t h e  per iod  October 1 t o  December 31, 1968. 

NASA RDC Repor t ing  Requirement Nos. V I I ,  X I  and X I 1 1  

NERAC Marketing and S e r v i c e  Contacts  w i t h  
Annual C l i e n t s  (See Page 15; 

STAR Ca tegor i e s  (See Page 1 6  

Hits/Abstracts/Documents (See Page 1 7  ) 

N o  comment on any one of t h e s e  r e p o r t s  seems 

called f o r .  
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NASA RDC REPORTING H3QUIRE53ENT NO. V I  - MARKETING APPROACHES 

NERAC Indus t r ia l  Client Sol ic i ta t ion  

( I )  Origin of Leads 

New marketing i n i t i a t e d  by NERAC 
Previous coneacts 
Previous ad hoc c l i en t s  
Referred by c l i en t s  
Referred by other prospects 
Referred by CRC and CDC 
Referred by NASA &NASA publication 
Response t o  group presentations 
Response t o  ads 
Response because of journal a r t i c l e s  
Referred by other miscellaneous sources, 

e.g., SBA, RDcs, UConn School of Business 
Total 

(2)  Industr ia l  Leai Follow-up S t a t i s t i c s  

Let ter  contacts 
Phone contacts 
Personal presentations and visi ts  
Group presentations 

Results of Industr ia l  Sol ic i ta t ion  

Annual members 
Renewal of previous annual members 
Current awarenesses 
Ad  hoc c l i en t s  
Active prospects 
Unresolved 
Negative 

To ta l  

for 4th 
quarter 
1968 

43 - - - 
I 
2 
3 

3 
5 

8 

- 

- 
_65.. 

44 
86 
51 - 

4 
1 

I 
20 
19 

- 

21 
65_ 
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Staff  
_Typs 

Marketing 

NASA RDC REPORTING REQ.UIREbIENT NO. V I 1  

NERAC BIarketing and Service Contacts 
with Annual Clients 

Technical 
and 

Information 

Contact 
Type 

T e 1 e phone 
Let te r  
V i s i t  

Te 1 e phone 
Let te r  
V i s i t  

For 4th 
Quarter 

1968 

6 
16 
1 

18 
112 

0 
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For Current 
Awareness es 

For Annuals 

For Ad h'ocs 

NASA RBC REPORTING Ei2QUIREfENT NO. XI11 

3rd quarter 1968 

Hits/Abstracts/Documents 

Hits Abstracts - 

1,357 605 

3,600 268 

Do cum en t s 

for 14 companies 
40 and 16 subjects 

3 for 9 companies 
and 22 subjects 

39 for 9 companies 
and 15 subjects 

E 
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APPENDIX B 



REGIONAL DISSEMINATION CENTER IMPACT STUDIES 

NERAC 

Case No. 1 

New England Research Application Center 
School of Business Administration 
University of Connecticut 
Storrs, Connecticut 06268 

October 29, 1968 



General Cons ide ra t ions  

The first c o n t a c t  between NERAC and the company w a s  i n  October 

1966 as a r e s u l t  of an  art icle i n  a Massachuset ts  Chamber of 

Commerce n e w s l e t t e r .  The company took the i n i t i a t i v e  i n  

r e q u e s t i n g  a meeting t o  d i s c u s s  NERAC's s e r v i c e s .  S ince  NERAC 

d i d  n o t  become e f f e c t i v e l y  o p e r a t i o n a l  u n t i l  J u l y  1967, r e l a t i o n s  

w i t h  t h e  company languished u n t i l  October 1967 a t  which t i m e  

t h e  company e n t e r e d  i n t o  an arrangement t o  be s u p p l i e d  w i t h  

c u r r e n t  awareness informat ion  i n  their  primary f i e l d  of 

a c t i v i t y  -- glass-to-metal s e a l i n g ,  p a r t i c u l a r l y  for headers 

f o r  t r a n s i s t o r s .  The company d i d  n o t ,  a t  t h a t  t i m e ,  have a 

product  as such and w a s  more p r o p e r l y  regarded as performing 

s e r v i c e s  f o r  other companies i n  r e l a t i o n  t o  these companies' 

own products .  The c l i e n t ' s  manufactur ing o p e r a t i o n  w a s  

e s s e n t i a l l y  a low overhead one w i t h  a r e l a t i v e l y  u n s k i l l e d  labor 

f o r c e .  The process itself w a s  of medium t e c h n i c a l  s o p h i s t i c a t i o n  

b u t  d i d  n o t  need t e c h n i c a l  s o p h i s t i c a t i o n  t o  main ta in  it i n  

o p e r a t i o n .  The number of employees a t  t h a t  t i m e  w a s  i n  t h e  

50-99 range  but  v a r i e d  accord ing  t o  t h e  work load.  Most 

d e c i s i o n  making devolved on the  P r e s i d e n t  of the company, and t h e  

r e t e n t i o n  of NERAC w a s  no excep t ion  t o  t h i s .  I t  is also clear 

t h a t  t he  P r e s i d e n t  w a s ,  and c o n t i n u e s  t o  be, t h e  sole s o u r c e  

w i t h i n  t h e  company of informat ion  about e x t e r n a l l y  genera ted  tech- 

nology which might have an  impact on the  company's f u t u r e .  
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I n  a d d i t i o n  t o  a n  i n t e r e s t  i n  t h e  p r i m a r y  f i e l d  of t h e  company's 

a c t i v i t y ,  some concern w a s  a l s o  shown fo r  t h e  a c q u i s i t i o n  of a 

new product or of a new process l e a d i n g  t o  t h e  performance of 

a new s e r v i c e .  The specific f i e l d s  mentioned were, for  t h e  

p r o d u c t ,  reed swi tches  or re lays ;  and, for t h e  process, t h e  u s e  

of i n f r a - r e d  i n  t h e  precise c o n t r o l  and l o c a t i o n  of h e a t i n g  i n  

a d i s s i m i l a r  metal bonding process and for r o u t i n e  t e s t i n g  of 

s e a l i n g  heat cycles. However, no formal arrangements  were made 

t o  perform searches i n  these t w o  a d d i t i o n a l  f i e l d s ;  and s i n c e  

i t  w a s  obvious  t h a t  searches for  glass-to-metal s e a l i n g  informa- 

t i o n  could  n o t  e a s i l y  be extended t o  cove r  these a d d i t i o n a l  f i e l d s ,  

no th ing  systematic w a s  done about  these subjects .  However, as 

a g e s t u r e  of g o o d w i l l ,  a r e t r o s p e c t i v e  search (both computer and 

manual) w a s  performed f o r  reed relay in fo rma t ion  and an  i n t e r -  

m i t t e n t  moni tor ing  of Tech B r i e f s  w a s  a lso performed. 

Resul ts  

1. The r e t r o s p e c t i v e  and c u r r e n t  awareness searches fo r  in-  

fo rma t ion  about  glass-to-metal seals: 

These searches have. been proceeding  s i n c e  November 1967 

and, t o  date,  t h e  company has  r e c e i v e d  t h e  abstract r e s u l t s  

of a r e t r o s p e c t i v e  search of the  t a p e  f i l e ,  abstract r e s u l t s  

f r o m  t h e  monthly update of t he  tape f i l e ,  and c i t a t i o n  r e s u l t s  

from a n  i n t e r m i t t e n t  moni tor ing  of "Engineer ing Abstracts" , 
"Applied Sc ience  and Technology Index , "Engineering Index, I'  

93us iness  Week," the  U . S .  P a t e n t  O f f i c e  Gazette, and NASA 

Tech B r i e f s .  I n  t o t a l ,  8 i n s t a l l m e n t s  of t h e  c u r r e n t  aware- 
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ness  search have been completed t o  date.  The r e s u l t s  

comprise 19 abstracts from t h e  t a p e  f i l e  (7 from t h e  

r e t r o s p e c t i v e  search and 12 f r o m  t h e  c u r r e n t  awareness 

sea rch )  t o g e t h e r  w i t h  17 c i t a t i o n s ,  etc. from manual 

s e a r c h i n g  (6  from t h e  r e t r o s p e c t i v e  search and 11 from 

t h e  c u r r e n t  awareness search). In  a d d i t i o n ,  t h e  c l i e n t  

w a s  g iven  one computer p r i n t - o u t  i n  order t o  check whether  

h i s  e v a l u a t i o n  of t h e  p r i n t - o u t  d i f f e r e d  m a t e r i a l l y  from 

NERAC's own. No documents have been ordered  by t h e  c l i e n t .  

When ques t ioned  about t h e  e f f i c a c y  o f  t h e  search, t h e  

P r e s i d e n t  of t h e  company cons idered  t h a t  none of t h e  r e f -  

e r e n c e s  produced w e r e  " c lose  enough." H e  f u r t h e r  com- 

mented t ha t  t h e  i n d i v i d u a l  r e f e r e n c e s  w e r e  very much l i k e  

those  he himself  d i scovered  i n  monitor ing s u c c e s s i v e  i s s u e s  

of "U. S.  Government Research and Development Reports  . ' I  It 

is i r o n i c  t h a t  t h e  c l i e n t  cons idered  t h e  search r e s u l t s  as 

cover ing  too broad a f i e l d  t o  be r e l e v a n t l y  r e spons ive  t o  

h i s  needs s i n c e  it has been NERAC's expe r i ence  t h a t  t h e  f i e l d ,  

as  de f ined  and monitored,  w a s  i n  fac t  too narrow and too 

s p e c i f i c ,  s a t i s f a c t o r i l y  to be t h e  s u b j e c t  o f  a t a p e  based 

c u r r e n t  awareness search. T h i s  is a t tes ted  t o  by t h e  p a u c i t y  

of " h i t s "  even w i t h  a r e l a t i v e l y  broad search s t r a t e g y  i n  

t h i s  narrow f i e l d  and t h e  need t o  i n s t i t u t e  manual search- 

i n g  i n  order  t o  avoid t h e  embarrassment of s u c c e s s i v e  monthly 

n i l  r e t u r n s .  

I n  f u r t h e r  d i s c u s s i o n  w i t h  t h e  P r e s i d e n t ,  it became 

clear t h a t  the o r i g i n a l  d e f i n i t i o n  of t h e  search t o p i c  w a s  
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imprecise. In  f a c t ,  what w a s  wanted w a s  not  in format ion  

on glass-to-metal seals and s e a l i n g  techniques  b u t  rather 

f o r  " . . . . . i n f o r m a t i o n  about d i s s i m i l a r  materials which 

can be processed i n  approximately t h e  same way as used i n  

convent iona l  glass-to-metal s e a l i n g  t echn iques ,  u s ing  

preformed glass which is ei ther  matched or r e spons ive  t o  

compression and having t h e  fo l lowing  a d d i t i o n a l  character- 

istics: 

a) h e r m e t i c i t y  i n  t h e  bond down t o  1 x 10'' as 

measured by a helium l e a k  detector ,  

bondable i n  temperature  ranges  up t o  2050°F, b)  

c) able t o  w i t h s t a n d ,  a f t e r  bonding, heat c y c l e s  

of  -65OC t o  6OO0C, 

posses s ing  e lectr ical  r e s i s t a n c e s  of 10 -lo ohms d )  

a t  1000 v o l t s  a t  80% humidity." 

E s s e n t i a l l y ,  t h i s  means t h a t  t h e  company has no w i s h  t o  

a f f e c t  t h e  low overhead n a t u r e  of its manufacturing o p e r a t i o n  

e i ther  by adopt ing  more esoter ic  techniques  or by d i v e r s i f y i n g  

i n t o  d i f f e r e n t  k i n d s  of  seals.  What is wanted is new or modi- 

f i e d  mater ia ls  t h a t  are s imi l a r  i n  a l l  respects t o  t h e  p r e s e n t  

ones excep t  i n  t h e  one q u a l i t y  of heat r e s i s t a n c e  or high t e m -  

p e r a t u r e  performance. 

The p r e s e n t  s t a t u s  of t h i s  search, i n  t h e  mind of t h e  

P r e s i d e n t  of t h e  company, is t o  t reat  t h e  matter as an aban- 

doned experiment .  NERAC proposes t o  make a special  e f f o r t  i n  

t h e  remaining 3 months of t h i s  s e r v i c e  t o  l o c a t e  informat ion  

more p r e c i s e l y  i n  l i n e  w i t h  t h e  need. The company is no t  in -  

c l i n e d  t o  renew its a s s o c i a t i o n  a t  the  e x p i r a t i o n  o f  t h e  
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2.  

c u r r e n t  per iod  of performance -- c e r t a i n l y  not  a t  t h e  l e v e l  

of  p r e s e n t  annual membership f e e s .  I n  concluding t h e  d iscus-  

s i o n s  on t h i s  aspect of  N E R A C ' s  work, t h e  P r e s i d e n t  remarked 

" W e l l ,  you d o n ' t  get much f o r  $300 these days and I d i d n ' t . "  

The r e t r o s p e c t i v e  search about reed s w i t c h e s  and r e l a y s :  

The search produced 15  abstracts f r o m  t h e  t a p e  f i l e  

and 2 1  c i t a t i o n s  from manual s ea rch ing .  A l i m i t e d  manual 

monitor ing was cont inued a f t e r  completion of t h e  r e t r o s p e c t i v e  

search i n  a n t i c i p a t i o n  of an o r d e r  t o  search. However, a f te r  

about  3 months t h e  company's i n t e r e s t  i n  t h e  s u b j e c t  vanished 

and t h e  o r d e r  f o r  t h e  work never materialized. When asked 

about t h e  r eason  f o r  t h i s  loss of i n t e r e s t ,  t h e  P r e s i d e n t  s a i d  

t h a t  a l though o r i g i n a l l y  reed r e l a y s  were regarded as a pos- 

s i b l e  new p roduc t ,  market and market ing u n c e r t a i n t i e s  together 

wi th  t h e  advent of an a l t e r n a t i v e  d i v e r s i f i c a t i o n  p o s s i b i l i t y ,  

d i c t a t e d  an abandonment of i n t e r e s t  i n  t h e  s u b j e c t .  

3 .  Monitor ing in f r a - r ed  h e a t i n g  technology: 

Although no t  a p a r t  of the  paid-for  s e r v i c e ,  i n t e r m i t t e n t  

moni tor ing  o f  t h i s  f i e l d ,  p a r t i c u l a r l y  of Tech B r i e f s ,  brought  

t o  l i g h t  Tech B r i e f  No. B66-10268 ( s e e  page 9 ) -- a high-speed 

fu rnace  u s i n g  in f r a - r ed  r a d i a t i o n  f o r  c o n t r o l l e d  b raz ing .  T h i s  

w a s  brought  t o  t h e  a t t e n t i o n  of t h e  c l i e n t  i n  December, 1967 

and w a s  found t o  be of immediate i n t e r e s t .  An a t t empt  w a s  made 

t o  b u i l d  a fu rnace  b u t  t h i s  w a s  unsuccess fu l  due t o  focus ing  

problems. Response t o  let ters t o  t h e  AEC w a s  a p p a r e n t l y  zero. 

By A p r i l ,  1968 NERAC recommended an approach t o  the  T.U. o f f i c e r  

a t  t h e  Space Nuclear Propuls ion  O f f i c e  (SNPO), Germantown, 

Maryland, and w a s  i n s t rumen ta l  i n  a r r a n g i n g  for  te lephone  
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conver sa t ions  between t h e  c l i e n t  and t h e  T.U. of f i ce r .  Two 

v i s i t s  t o  Germantown w e r e  made by t h e  P r e s i d e n t  and a proto-  

type  furnace  w a s  made a v a i l a b l e  t o  t h e  company on i n d e f i n i t e  

l o a n  fo r  exper imenta l  and test  purposes .  During t h e  experi- 

menta t ion ,  some modi f i ca t ions  were made t o  t h e  equipment b u t  

a t  no t i m e  could a temperature  of 800°F be exceeded al though 

t h e  Tech B r i e f  s t a t ed  t h a t  t h e  fu rnace  T T . . . . . w i l l  be capable 

of producing c o n t r o l l e d  heat  . . . . . . . . . .  over  a wide  range of 

tempera tures  ( f r o m  100' t o  more t h a n  Z O O O ° F ) . T r  Renewed con- 

t a c t  w i t h  t h e  SNPO T . U .  o f f i c e r  provoked a v i s i t  by h i m  t o  t h e  

company's premises  and t h i s  w a s  followed b y  a v i s i t  from t h e  

T . U .  o f f i ce r  a t  t h e  E l e c t r o n i c s  Research Center  (ERC) who 

undertook t o  c o n s u l t  h i s  t e c h n i c a l  c o l l e a g u e s  about t h e  pos- 

s i b i l i t y  of modifying t h e  fu rnace  t o  g i v e  a better performance. 

The SNPO T . U .  o f f i ce r  a l s o  caused c o n t a c t  t o  be made w i t h  t h e  

contractor who performed t h e  o r i g i n a l  work €or NASA, whose 

spokesman denied t h a t  t h e  fu rnace  had e v e r  been designed t o  

reach a tempera ture  of 2000°F and commented t h a t  i f  NERAC's  

c l i e n t  wanted a furnace  t o  reach 2000 I?, h i s  company could 

supply  one. 

0 

There t h e  matter rests fo r  t h e  moment. If ERC can  adv i se  NERAC's 

c l i e n t  about  modifying t h e  fu rnace  s u c c e s s f u l l y ,  t hen  they  propose: 

(a) t o  u s e  the  fu rnace  for r o u t i n e  t e s t i n g  of tempera ture  

c y c l e s  fo r  the  g lass - to-meta l  s e a l i n g  processes and 

an  a n c i l l a r y  b r a z i n g  p rocess .  ( i . e .  End p o i n t  u t i l i -  

z a t i o n  of a dev ice  by in-house manufacture of i t . )  
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t o  i n v e s t i g a t e  t h e  f e a s i b i l i t y  of making molybdenum/ 

copper bonds. (i.e. Development and u t i l i z a t i o n  of 

a p rocess  by u s i n g  it t o  manufacture a product  for  

sale.) 

t o  manufacture a mod i f i ca t ion  of the  dev ice  fo r  sale 

t o  specialized u s e r s  n o t  p r e v i o u s l y  i d e n t i f i e d  as a 

p o t e n t i a l  market, (i.e. Development and u t i l i z a t i o n  

by manufacture of a dev ice  f o r  sale,) 

Whether these hopes w i l l  be achieved remains to be seen.  

Cone Ius i o n s  

T h i s  case teaches a number of l e s sons :  

(a) Precise d e f i n i t i o n  of t h e  area of the  c l i e n t ' s  

i n t e r e s t  i n  a f u n c t i o n a l  as w e l l  as a s u b j e c t  

s e n s e  is v i t a l .  

(b) Continuing d i a logue  is important  t o  detect when a 

change i n  c l i e n t ' s  i n t e r e s t  occurs .  

(c) The n a t u r e  of t h e  company's o p e r a t i o n  and t h e  

decision-maker 's  a t t i t u d e  t o  i t  grea t ly  affects 

t h e  p o t e n t i a l  u t i l i z a t i o n  of t h e  informat ion  and, 

by e x t e n s i o n ,  therefore, the  c l i e n t ' s  view of its 

' r e l e v a n c e ' .  

(d) In  t e r m s  of e x i s t i n g  product  and process improve- 

ment, t h e  l i k e l i h o o d  of t h e  u t i l i z a t i o n  of i n f o r -  

mation s u p p l i e d  is greater when t h e  r e s u l t i n g  change 
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to t h e  stable characteristics of t h e  e x i s t i n g  prod- 

uct  or process is a t  a minimum - n o t  a t  a maximum 

as o f t e n  assumed. 

(e) I n  company s i t u a t i o n s  where there is a s i n g l e  

p o i n t  fo r  t he  r e c e p t i o n ,  a s s i m i l a t i o n ,  and the 

i n i t i a t i o n  of u t i l i z a t i o n  of the informat ion  

d isseminated ,  the l i m i t a t i o n s  upon e f f e c t i v e  

performance i n  t h i s  respect are q u i t e  s t r i n g e n t  

and raise the i s s u e  of c l i e n t  q u a l i f i c a t i o n  for  

s e r v i c e .  

( 9 )  The supply and a s s i m i l a t i o n  of t e c h n i c a l  i n f o r -  

mation is a s m a l l .  par t  of eve ry th ing  involved 

i n  t h e  s u c c e s s f u l  adopt ion  of a new product  or 

the  a d a p t a t i o n  of an e x i s t i n g  p rocess  i n  r e sponse  

t o  t h e  impera t ives  created by the awareness of 

a specific piece of new technology. 

(g) The effect of an inaccuracy  o c c u r r i n g  i n  a Tech 

B r i e f  is shown to be p o t e n t i a l l y  v e r y  d e l e t e r i o u s  

to t he  c l i e n t ' s  a t t i t u d e .  
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(Primary Focal Point) 

END VIEW 
(SCHEMATIC) 

The problem: 
To design a furnace that will be capable of produc- 

ing controlled heat for brazing and heat treating 
metals over a wide range of temperatures (from 100" 
to more than 2000" F). The furnace must operate with 
a simple power supply, maintain a pure atmosphere 
required for brazing, be capable of rapid heatup and 
cooldown, and permit visual observation of the braze 
specimen. Conventional furnaces, including thuse 
employing gas or rf induction heating, are deficient 
in one or more of these attributes. 
The solution: 

A furnace employing a near-infrared heat source 
positioned at one focus of an ellipsoidal reflector 

mounted bclow a cylindrical quartL chamber in which 
the braze specimen is placed. 
How it's done: 

A quartz lamp is mounted at one focus of an sl- 
lipsoidal reflector made of highly polished aluminum. 
This assembly is mounted below a q u a m  cylinder, 
which serves as the furnace chanibcr. The conjugate 
focus of the reflector, where most of the radiant heat 
energy from the lamp is concentrated, is located irn- 
mediately inside the quartz furnace chamber. This 
chamber is gold plated over most of its ckterior sur- 
face to ensure that the radiant energy will be reflected 
toward the braze specimen placed within it. Tho por- 
tionsofthe chamber are unplated, one portion to allow 

(continued ovcrka0 

. -  
This dacurnenr ~ a s  prepared under the sponsorship of the National 
Aeronautics and Space Administration. Nclthci thc Unitcd States 
Government nor any perron acting on behalr of the Uilitcd States 

Government assumes any liability resulting from rhe use CST thc 
information containzd in this document, or warrants that such use 
will be f r s  from privately owned righLs. 
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entry o i  the infrared radiation and the other to allow 
visual obhcrvation of thc bram specimcn. 

One end of the furnace chamber has a scalable, 
hinscd acccss door, and the other end is arranged to 
provide for the inscrtion of a monitoring thermo- 
couple and circulation of a gaseous atmosphere. Sin- 
gle-phase, 60-cycle electrical power supplied to chc 
lamp can be varied from 115 to 280 volts in  order to 
control the temperature of the furnace, as sensed by 
the thermocouple. 
Notes: 
1. For a specimen of medium size in a furnace cham- 

ber 12 inches long and 6 inches in diameter, a 
complete brazing operation required only 30 sec- 
onds for heatup and i minute for cooldown. Heat 
concentration toward the braze specimen was so 
efficient during the brazing that the exterior of the 
furnace could be touched without discomfort. 

2. Inquiries concerning this invention may be di- 

Technology Utilization Officer 
AEC-NASA Space Nuclear Propulsion 

U.S. Atomic Encrgy Commission 
Washington, D.C., 20545 
Reference: B66- 10268 

rected to: 

Office 

Patent status: 
The heat source configuration, consisting of the 

lamp, ellipsoidal reflector, and cooling fins, is covered 
by U .S .  Patent 3,242,3 14, issued to the Aerojet-Gen- 
era1 Corporation. NASA does not contemplate patent 
action for the overall furnace configuration. 

Source: P. N. Eckles 
of Aerojet-General Corp. 
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SpaceNuclear Propulsion Office 
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General Cons idera t ions  

Contact  w i t h  t h i s  c l i e n t  w a s  f i r s t  made i n  November, 1966, 

du r ing  s t u d i e s  of t h e  f e a s i b i l i t y  of e s t a b l i s h i n g  NERAC. On t h e  

b a s i s  of the r e s u l t s  of a q u e s t i o n n a i r e  and pe r sona l  i n t e rv i ew w i t h  

t h e  P r e s i d e n t  of t h e  company a t  t h a t  t i m e ,  t h e  prognos is  for inducing  

the company t o  become a c l i e n t  w a s  no t  good. The company w a s  sa t is-  

f i e d  w i t h  its c u r r e n t  methods of a c q u i r i n g  informat ion  (company 

l i b r a r y  and t e c h n i c a l  j o u r n a l s ) .  The P r e s i d e n t  commented, "I d o n ' t  

know what  w e  can  l e a r n  from NASA; w e ' r e  t e a c h i n g  them th ings . "  

H i s  r e a c t i o n  t o  a q u e s t i o n  about h i s  company's need f o r  technology 

w a s , " W e  make technology. ' '  However, he was respons ive  t o  a genera l -  

i zed  appea l  for i n d u s t r i a l  pa t ronage ,  wi thout  which NERAC could n o t  

become o p e r a t i o n a l ,  and i n d i c a t e d  h i s  w i l l i n g n e s s  t o  g i v e  suppor t  t o  

t h e  program by demonstrat ing an i n t e n t  t o  u s e  NERAC's s e r v i c e s  when 

these became a v a i l a b l e .  

The company, a t  t h a t  t i m e ,  had 150 employees w i t h  f o u r  tech- 

n o l o g i s t s  r e s p o n s i b l e  fo r  product  improvement, development engineer-  

i n g ,  and ,research. Its manufactur ing a c t i v i t i e s  w e r e  almost wholly 

concerned w i t h  t h e  p r o d u c t i o n ' o f  s m a l l  s t r u c t u r a l  metal parts ( g e a r s  

and va r ious  special equipment components) u s i n g  m e t a l  powders i n  

accordance w i t h  manufactur ing techniques  g e n e r a l l y  known as powder 

me ta l lu rgy .  



2. 

A f t e r  NERAC became o p e r a t i o n a l  i n  J u l y ,  1967, c o n t a c t  w i t h  

t h e  company w a s  re-established through t h e i r  Chief  M e t a l l u r g i s t .  

In  September, 1967, t h e  company bought a r e t r o s p e c t i v e  search w i t h  

a con t inu ing  c u r r e n t  awareness s e r v i c e  f o r  the  ensuing  12  months. 

The search t i t l e  w a s  " F a b r i c a t i o n  of Small S t r u c t u r a l  P a r t s  from 

Powdered Metal." The s u b j e c t  t e r m s  used f o r  t h e  computer searches 

were "Powder Metallurgy" and "Metal Powder." A t  t h e  t i m e  t h e  c o m -  

pany became a c l i e n t ,  a NERAC a p p l i c a t i o n s  s p e c i a l i s t  de f ined  t h e  

s p e c i f i c  i n t e r e s t  of the company as: "Powder me ta l lu rgy  as a p p l i e d  

t o  s m a l l .  s t r u c t u r a l  p a r t s  ( g e a r s ,  e t c . ) ;  u s e  of cold p r e s s i n g  methods, 

f e r r o u s  materials -- some s t a i n l e s s  s teel ,  also b r a s s ,  bronze;  ad- 

vanced p r e s s i n g  techniques  u s i n g  convent iona l  appa ra tus ;  powder 

me ta l lu rgy  f i l t e r s ;  he l ica l  g e a r s ;  e lectr ical  p r o p e r t i e s  of t i t a n i u m  

and aluminum; p r e s s  des ign ;  h y d r a u l i c  presses; f r a n g i b l e  b u l l e t s  

v i a  powder me ta l lu rgy  -- t o o l s  and t echn iques ;  l o w  temperature  pres-  

s i n g  using- s tee l  d i e s ;  i n t e r e s t e d  on ly  i n  material t h a t  can  be of 

specific h e l p  t o  t h e  company now, no t  f a r -ou t  s t u f f ;  no t  i n t e r e s t e d  

i n  ho t  p r e s s i n g  (except  academical ly)  l a r g e  p a r t s ,  f r i c t i o n  materials, 

a b r a s i v e  materials, composi tes ,  g r a p h i t e  molds, exotic materials or 

superbased a l l o y s .  ' I  

The search s t r a t e g y  used i n  approaching the  computer d i d  n o t  

ref lect  these excep t ions  and q u a l i f i c a t i o n s .  It  w a s  decided t h a t  

pos t - search  e v a l u a t i o n  could more e f f e c t i v e l y  do  t h i s .  

I t  is perhaps t ime ly  t o  n o t e  a t  t h i s  p o i n t  t h a t  the  Ch ie f  

M e t a l l u r g i s t  has subsequent ly  s a i d  t h a t  a t  the  t i m e  t h e  search 

w a s  commissioned, he h imsel f  had no doubt t h a t  t h e  r e s u l t s  would 
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have l i t t l e  s i g n i f i c a n c e  i n  t e r m s  of immediate u t i l i t y  f o r  t he  

company. H e  concurred i n  t h e  d e c i s i o n  t o  go ahead as a matter 

of  g e n e r a l  i n t e r e s t  and t o  " . . . . . g e t  a feel  fo r  what NERAC could  

and would do."  H i s  doubts  w e r e  based on h i s  expe r i ences  of 'Govern- 

ment l i t e r a t u r e '  when employed a t  Frankford Arsena l ,  t h e  e v i d e n t l y  

s a t i s f a c t o r y  n a t u r e  of t h e  company's e x i s t i n g  methods of  a c q u i r i n g  

informat ion ,  and t h e  i n h e r e n t  d i f f i c u l t y  of o b t a i n i n g  t h e  k ind  of 

informat ion  wanted -- namely, in format ion  p r o p r i e t a r y  t o  i n d u s t r i a l  

compet i tors .  

R e s u l t s  

The r e t r o s p e c t i v e  search of t h e  tape f i l e  (number of h i t s  no 

longe r  a v a i l a b l e )  l e d  t o  the  s e l e c t i o n  and d i spa tch  of an  i n i t i a l  

batch of eva lua ted  abstracts (number a lso n o t  now a v a i l a b l e ) .  An 

a d d i t i o n a l  54 were s e n t  at the r e q u e s t  of  t h e  Chief  M e t a l l u r g i s t  

a f t e r  h i s  review of t h e  computer p r i n t o u t ,  and a f u r t h e r  19 were 

subsequent ly  provided s i n c e  they  were referred t o  i n  the ear l ie r  

batches. N o  documents were ordered. The r e c i p i e n t  of t h i s  material, 

t h e  Chief  M e t a l l u r g i s t ,  w a s  reported by NERAC's  a p p l i c a t i o n  special is t  

t o  be "pleased w i t h  t h e  t i t l e s  of  t h e  search abstracts b u t ,  as he 

had expected, t h e  material i n  t h e  documents would not  be much u s e  

t o  h i s  company." H e  w a s  a lso reported as sugges t ing  t h a t  NERAC 

should  n o t  "spend t i m e  on manual searches s i n c e  he reads these 

j o u r n a l s  h i m s e l f . "  These comments w e r e  made a f te r  the  receipt of 

t h e  first i n s t a l l m e n t  of t h e  c u r r e n t  awareness search which inc luded  

one c i t a t i o n  from a t e c h n i c a l  j o u r n a l  -- no t  r e t r i e v e d  f r o m  t h e  tape 

f =  7 -ie. 
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The c u r r e n t  awareness search, s t a r t i n g  i n  November, 1967, con- 

t i nued  through t h e  t w e l f t h  i n s t a l l m e n t  and produced 132-1- h i t s  from 

t h e  tape f i l e  ( f i g u r e s  f o r  t h e  f irst  and f o u r t h  i n s t a l l m e n t s  are no 

l o n g e r  a v a i l a b l e ) .  Evalua t ion  i d e n t i f i e d  32 abstracts of some rele- 

vance t o  t h e  search topic  and these w e r e  forwarded for the  c l i e n t ' s  

review. S ince  s i x  of these monthly i n s t a l l m e n t s  produced no more 

than one abstract worthy of t h e  c l i e n t ' s  c o n s i d e r a t i o n  and three 

others, no more than  two, e f f o r t s  w e r e  made t o  supplement these re- 

s u l t s  by i n t e r m i t t e n t  manual s e a r c h i n g ,  d e s p i t e  t h e  c l i e n t ' s  ea r l ie r  

s t r i c t u r e s  about no t  s o  doing.  A s  a r e s u l t ,  52 c i t a t i o n s  i n  a l l  

we1-e ~ f s o  s e n t  f o r  review,  i n  a d d i t i o n  t o  one NASA special publ ica-  

t i o n ,  SP-5086 (The Shaping of Prec ip i ta t ion-Hardening  S t a i n l e s s  

Steels by  Cas t ing  and Powder Meta l lu rgy) .  A t  no t i m e  du r ing  t h e  

cont inuance  of t h e  c u r r e n t  awareness s e r v i c e  w e r e  any documents 

ordered  which w a s  tes t imony t o  t h e  lack of impera t ive  i n  t h e  con- 

t e n t  of t h e  abstracts and c i t a t i o n s  i n  t e r m s  of the i r  shor t - te rm 

u t i l i t y  fo r  the c l i e n t .  I n  f ac t ,  no documents w e r e  ordered u n t i l  

a week b e f o r e  t h e  t w e l f t h  and f i n a l  i n s t a l l m e n t  of t h e  c u r r e n t  

awareness s e r v i c e .  A t  t h i s  t i m e  NERAC r ece ived  r e q u e s t s  f o r  23 

documents chosen from 805+ abstracts from the  t a p e  searches (both 

r e t r o s p e c t i v e  and c u r r e n t  awareness) and 53 c i t a t i o n s ,  etc. Eighteen  

of these w e r e  documents i d e n t i f i e d  by tape searches; f i v e  came f r o m  

manual searches of  "Applied Sc ience  and Technology Index," " B r i t i s h  

Technology Index" and "Engineer ing Index, ' I  



5 .  

An in t e rv i ew w i t h  t h e  Chief  M e t a l l u r g i s t  f o r  t h e  company i n  

t h e  t e rmina l  days of t h e  p r o j e c t  confirmed h i s  e a r l i e r - e x p r e s s e d  

views t h a t  no th ing  of i n t e r e s t  had been uncovered of direct  and 

i m m e d i a t e  r e l evance  t o  t h e  manufactur ing p rocesses .  When asked 

to rank t h e  documents ordered i n  descending order of the i r  s i g n i f i -  

cance t o  t h e  company, on ly  one document w a s  cons idered  t o  have more 

than  g e n e r a l  i n t e r e s t .  T h i s  is N64-1076'?, "Cer t a in  Problems on 

t h e  Welding of  Metal Powders" -- work done i n  t h e  U . S . S . R .  S ince  

t h i s  document had n o t  been r ece ived  a t  t h e  t i m e  of the i n t e r v i e w ,  

t h i s  op in ion  w a s  based on t h e  c o n t e n t  of t h e  abstract .  S ince  t h e  

r e f e r e n c e  w a s  r e t r i e v e d  du r ing  t h e  r e t r o s p e c t i v e  search performed 

more 'than 12  months earlier,  it is clear t h a t  t h e  company does n o t  

a n t i c i p a t e  its c o n t e n t s  to have any compelling impera t ives  t o  a c t i o n .  

O t h e r  p o i n t s  a r i s i n g  f r o m  t h e  in t e rv i ew are: 

1. The searches performed w e r e  acknowledged to be r e l e v a n t  

i n  terms of t h e  g e n e r a l  area of  s u b j e c t  i n t e r e s t  b u t  

not of u t i l i t y  i n  t he  c o n t e x t  of  t h e  mot iva t ion  be- 

hind t h e  need fo r  informat ion;  i . e . ,  e x i s t i n g  process  

improvement and a n t i c i p a t i o n  of compe t i to r s '  p r o j e c t e d  

process innovat ion .  

2 .  Much of t h e  r e t r i e v a l  related t o  work o v e r s e a s ,  par- 

t i c u l a r l y  f r o m  t h e  U.S.S.R. The c l i e n t ' s  view of 

U.S.S.R. material ,  stemming also f r o m  h i s  expe r i ence  

a t  Frankford Arsena l ,  w a s  t h a t  no th ing  new w a s  e v e r  

publ i shed  there. S ince  t h e  moni tor ing  of  f o r e i g n  

sources  w z s  i n i t i a i z y  r e p r e s e n t e d  t o  have p o t e n t i a l  

b e n e f i t  Tor the cliez-:, t h i s  c r e a t e d  an element of 

d i s i l l u s i o n m e n t  . 
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3 .  I n t e r e s t  w a s  expressed  i n  the  r e s u l t s  of t h e  manual 

searches b u t  on ly  i n s o f a r  as they  confirmed t h e  

c l i e n t ' s  view of the s c a r c i t y  of p e r t i n e n t  informa- 

t i o n  o u t s i d e  t h e  Government l i t e r a t u r e .  The c l i e n t  

cons idered  t h a t  h i s  own manual s e a r c h i n g  and monitor- 

i n g  w a s  s u p e r i o r  t o  NERAC's. T h i s  s e a r c h i n g  w a s  

a i d e d  by b i b l i o g r a p h i c  s e r v i c e s  from materials sup- 

pl iers ,  p a r t i c u l a r l y  t h e  Hoeganes Corpora t ion ,  River ton ,  

WZW J e r s e y .  A Mr. Henry IIausner is an informat ion  

c o n s u l t a n t  t o  t h i s  company for t h i s  purpose,  and 

produces (amongst o ther  t h i n g s )  a P.M. N e w s l e t t e r .  

The c l i e n t  conceded t h a t  there w e r e  some sources  

which escaped h i s  a t t e n t i o n  ( e .g .  the  A.I.M.E.) 

and showed i n t e r e s t  i n  a n  1.23.1.-like monitor ing 

of  j o u r n a l s  n o t  c u r r e n t l y  coming w i t h i n  h i s  own 

review.  

4. The c l i e n t  cons ide red  t h a t  t h e  Government w a s ,  i n  

g e n e r a l ,  behind t h e  t i m e s  i n  t h e  convent iona l  proces- 

s i n g  of materials i n  t h i s  f i e l d .  N e  conceded m e r i t  

i n  t h e  f r i n g e  of t h e  state-of-the-art b u t  f e l t  t h e  

e s o t e r i c  n a t u r e  of such  work g e n e r a l l y  d i s b a r r e d  i t  

f r o m  f i n d i n g  convent iona l  u t i l i t y .  

An e f f o r t  w a s  made, du r ing  in t e rv i ew,  t o  d e f i n e  t h e  company 

ccatext i n  its r e l a t i o n s h i p  t o  new technology and changes i n  p rocess  

and product  induced the reby .  The Chief M e t a l l u r g i s t  acquiesced i n  

t h i s  w i t h  t h e  fo l lowing  r e s u l t s :  
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There is no formal ized  group or managerial  u n i t  having respon- 

s i b i l i t y  f o r  dec id ing  about t h e  adopt ion  of new technology,  b u t  

an informal  group of management does spontaneously m e e t  i n t e r m i t -  

t e n t l y  as t h e  occas ion  arises (about  2-3 t i m e s  a y e a r ) .  This  re- 

s u l t s  i n  some product  and process changes -- for example, 4-5 changes 

i n  materials w e r e  made i n  t h e  l a s t  twelve months. The  Marketing 

group is an i n t e g r a l  p a r t  of such d i s c u s s i o n s  and d e c i s i o n s .  The 

i n i t i a t i v e  fo r  proposing d i s c u s s i o n  of changes comes g e n e r a l l y  from 

ei ther  t h e  C h i e f  M e t a l l u r g i s t  h i m s e l f  o r  the  S a l e s  people .  S a l e s  

poses the q u e s t i o n ,  "Can w e  do so-and-so. .... s i n c e  w e  could se l l  

i t . .  . . . I f  The t h r u s t  of t h e  C h i e f  M e t a l l u r g i s t ' s  p roposa l s  are, 

'We could  do so-and-so ..... can  i t  be s o l d  ..... ?If The Chief Metal- 

lurgist sa id  t h a t  so Ear as he was concerned, i f  he came a c r o s s  

technology which he thought could be inco rpora t ed  i n  an e x i s t i n g  

product  o r  p rocess ,  he would make a p o i n t  of in fo rma l ly  p r o s e l y t i z i n g  

some of h i s  c o l l e a g u e s  b e f o r e  t h e  meeting. I f  t h e  consensus of t h e  

meeting w a s  i n  f avor  of going  ahead, t h i s  would be done d e s p i t e  t h e  

fact t h a t  no l i t e r a t u r e  search w a s  e v e r  c a l l e d  f o r ' t o  check whether 

what  w a s  proposed had, i n  fact ,  been done b e f o r e  or w a s  i n  t h e  pro- 

cess of be ing  done. I t  w a s  g e n e r a l l y  f e l t  t h a t  t h i s  k ind  o f  in -  

format ion  w a s  no t  a v a i l a b l e  anyway s i n c e  i t  m o s t l y  related t o  the 

a c t i v i t i e s  of i n d u s t r i a l  compe t i to r s  and w a s  n a t u r a l l y  no t  publ i shed .  

T h i s  w a s  n o t  to s a y  t h a t  t h e  company w a s  n o t  aware of some new de- 

velopments i n  t h e  f i e l d ,  o c c u r r i n g  elsewhere. For example, B a t t e l l e  

developed an  au toc lave  gas p r e s s u r e  bonding technique  which repre-  

s e n t e d  a radieaXPy new d e p a r t u r e  I n  t h e  a r t .  For t h e  company, how- 

e v e r ,  i t  remained of academic i n t e r e s t  o n l y  s i n c e ,  amongst other 
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t h i n g s ,  t h e  proeess  r e q u i r e d  an investment of $200,000 i n  equip- 

ment. I t  d i d  n o t ,  therefore, f i t  i n  w i t h  the  company's c r i t e r i a  

€or new technology u t i l i z a t i o n ;  namely, a reasonably  balanced 

e q u i l i b r i u m  of  costs and q u a l i t y  as compared w i t h  c u r r e n t  prac- 

t ices,  a b i l i t y  t o  u s e ,  and capi ta l  expend i tu re .  

O the r  p o i n t s  emerging f r o m  t h i s  d i a logue  were: 

1. 

2 .  

3 .  

An 

The company's in format ion  needs are e s s e n t i a l l y  

product ion  o r i e n t e d .  

N o  c o n s u l t a n t  o r  o u t s i d e  h e l p  has e v e r  been used 

t o  a i d  i n  t h e  search f o r  informat ion .  Graduate 

s t u d e n t s  from t h e  iocal  Po ly tzchn ic  I n s t i t u t e  

have been used i n  t h e  development and r e f i n e -  

ment of a powder m e t a l  welding process. 

I n  a c q u i r i n g  informat ion ,  a p p l i e a b i l i t y  ra ther  t h a n  

speed is t h e  predominating requirement .  

a d d i t i o n a l  e f f o r t  w a s  made t o  d e f i n e  some company/interviewee 

characterist ics.  The Ch ie f  t a l l ux -g i s t  eons idered  t h a t :  

( a )  H i s  eompany w a s  p r o g r e s s i v e  -- " m o r e  o r  less"; a 

leader i n  t h e  i n d u s t r y ;  modern -- "we  have r e c e n t l y  

bought new p res ses" ;  p roduct ion  o r i e n t e d .  

(b) His own s u g g e s t i o n s  about company development and 

d i v e r s i f i c a t i o n  were i n  g e n e r a l ,  " too  r a d i c a l ,  

w l ? i " i t  be ing  p e r c e p t i v e ,  and o f t e n  cons idered  i m -  

p r a c t i c a l  f r o m  a product ion  s t a n d p o i n t . "  Neverthe- 

less t o p  management sought  h i s  adv ice  " f r e q u e n t l y , "  

which w a s  always " l i s t e n e d  t o  and cons idered  and 

t h u s  formed p a r t  of  t h e  p i c t u r e . "  
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(e) The atmosphere su r round '  -5 work w a s  autonomous b u t  

no t  conducive t o  crer z i v i t y  and, therefore, somewhat 

s t e r e o t y p e d .  "My work is e s s e n t i a l l y  a s e r v i c e  t o  

product ion ,  sales,  and eng inee r ing ;  and a l though 7: 

a m  supposed t o  t u r n  o u t  new, o r i g i n a l  work, t h e  need 

for 'cook-bookery',  i n  t h e  day-to-day o p e r a t i o n s ,  

i n t e r f e r e s . "  M e  s a i d  he regarded  h i s  job as "manage- 

ment and t e c h n i c a l  advice  and guidance" and t h a t  h i s  

pe r sona l  goals w i t h  r e s p e c t  t o  h i s  j o b  were, "an 

i d e n t i f i c a t i o n  w i t h  t h e  advancement of t h e  company." 

I n  response  t o  a q u e s t i o n  about  t h e  company's o b j e c t i v e s ,  he 

cons idered  k l n z t ,  making money a p a r t ,  t h e y  w e r e  "guarantee ing  con- 

t i n u e d  employment i n  t h e  loca l  co rnun i ty  and ma in ta in ing  a s e n s e  

of r e s p e c t  fo r  t h e  company there ,"  

In conc lus ion ,  t h e  Chief  M e t a l l u r g i s t  expressed  t h e  view t h a t  

there seemed l i t t l e  p o i z t  i n  con t inu ing  the  s e r v i c e  even a t  t h e  

p r e s e n t  l e v e l .  H e  f w t h e r  cons ide red  t h a t  he could c e r t a i n l y  not  

j u s t i f y  annual  membership of NERAC a t  a l e v e l  of $1,000 per  annum. 

He remained r e l a t i v e l y  cool t o  s u g g e s t i o n s  t h a t  the  l i t e r a t u r e  

s e a r c h i n g  should  monitor  o ther  s u b j e c t s  cont iguous  w i t h  t h a t  cur-  

rently be ing  monitored;  e . g . ,  s u b s t i t u t e  materials, s u b s t i t u t e  

processes such as d i f f u s i o n  bonding, a l t e r n a t i v e  mold materials, 

and fu rnace  techniques .  H e  w a s  also q u i t e  unmoved a t  t h e  p rospec t  

of NERAC s e r v i c i n g  h i s  company's e o x p e t i t o r s .  
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Conclusions 

T h i s  case teaches: 

(a)  Information needs o r i e n t e d  towards product  i o n  improve- 

ment are u n l i k e l y  t o  be m e t  wi thout  a p re - r ecogn i t ion  

by t h e  c l i e n t  t ha t  e f f e c t i v e  u t i l i z a t i o n  of in format ion  

w i l l  n e c e s s a r i l y  o b l i g e  h i m  t o  make a p o s i t i v e  i n p u t  

himself i n  t e r m s  of s y n t h e s i z i n g  and t r a n s f e r r i n g  i t  

i n t o  t h e  new c o n t e x t .  I t  is u n l i k e l y  t h a t  such i n f o r -  

mation w i l l  be d i r e c t l y  t r a n s f e r a b l e  i n  an unchanged 

c o n d i t i o n .  

(b) When t h e  search t o p i c  is i d e n t i c a l  i n  a l l  r e s p e c t s  w i t h  

t h e  company's r a i s o n  d'ehtre, t he  chance of s e a r c h e s  

t u r n i n g  up something unknown t o  t he  company, of more 

t h a n  g e n e r a l  i n t e r e s t ,  is more remote than  i n  t h e  

s i t u a t i o n  when t h e  t o p i c  is concerned w i t h  a l t e r n a -  

t i v e s  i n  one or more s e n s e s .  

(c) I .S .1 . - l ike  monitor ing of j o u r n a l s  is found t o  be an 

a t t r a c t i v e  a l t e r n a t i v e  t o  t h e  i n d i v i d u a l  moni tor ing  

c o n v e n t i o n a l l y  carried o u t  i n  i n d u s t r y ,  b u t  o l d  h a b i t s  

d i e  hard.  I t  is thought  t h a t  a complete s w i t c h  would 

remove an element of s e r e n d i p i t y  and synergism p r e s e n t  

i n  c u r r e n t  p r a c t i c e .  I n  any e v e n t ,  any c l i e n t  pre- 

pared t o  make t h i s  change would have t o  be comple te ly  

convinced on t h e  breadth of coverage.  



(d)  ' B i t e - s i z e '  p rocess  improvements are regarded e 

f avorab ly  than  radical s u b s t i t u t i o n s  -- pa 

a t  t h e  t e c h n i c a l  management l e v  

r easonab le  s i n c e  i t  is no t  gene 

t e c h n i c a l  management t o  i n i t i a t e  and carry through 

t e c h n o l o g i c a l  r e v o l u t i o n s .  Technica l  management's 

j o b  is more the  incrementa l  improvement of the  e x i s t -  

ing process  and product  s t a t u s  quo, 

(e) A p p l i c a b i l i t y  of i n fo rma t ion  rather than  speed of 

s e r v i c e  is the  predominating need of s m a l l  p rocess  

o r i e n t e d  companies. 

( f )  Care should  be e x e r c i s e d  i n  e x t o l l i n g  t h e  v i r t u e s  

of ' f o r e i g n '  l i t e r a t u r e .  Due r ega rd  must be pa id  

t o  t h e  c o n t e x t  of both the  company and t h e  topic .  

(g)  Thought should be g iven  t o  s o l i c i t i n g  materials 

s u p p l i e r s  as NERAC c l i e n t s  s i n c e  such companies 

o f t e n  offer  t h e i r  customers a f r e e  informat ion  

s e r v i c e  as p a r t  of t h e i r  o v e r a l l  s e r v i c e .  

(h) Some e f f o r t  should  be made t o  compile cases show- 

i n g  t h a t  the  esoteric behavior  of today can  be- 

come an i n d u s t r i a l  commonplace tomorrow. 



REGIONAL DISSEMINATION CENTER IMPACT STUDIES 

NERAC 

Case No. 3 

New England Research Application Center 
School of Business Administration 
University of Connecticut 
Storm, Connecticut 06268 

December 17, 1968 



Contact  w i th  t h i s  c 

in fo rma t ion  s e r v i c e  f o r  indus 

occurred  i n  November 1966, when t h e  P r e s i d e n t  and 

t h e  company responded very p o s i t i v e l y  t o  an  e x p o s i t i o n  of NERAC's  

s e r v i c e s  and s k i l l s .  N o t  on ly  d i d  t h e  P r e s i d e n t  execu te  a le t ter  

of i n t e n t  t o  become a m e m b e r  of NERAC b u t  went t o  c o n s i d e r a b l e  

t r o u b l e  t o  l i s t  o t h e r  companies i n  t h e  g e n e r a l  area which might 

have an i n t e r e s t  i n  NERAC. H e  a lso offered t o  h e l p  t o  i n i t i a t e  

c o n t a c t  w i t h  these companies -- s e v e r a l  of which subsequent ly  be- 

came members of NERAC. 

A v i s i t  report  made a t  t h e  t i m e  of t h i s  first c o n t a c t  r e f l e c t e d  

t h e  euphor i a .  The company r e p r e s e n t a t i v e s  w e r e  cons idered  t o  be 

. . . . . .  t h e  n i c e s t ,  easiest people  I have had t o  d e a l  w i t h  ...... I 1  

extremely forward looking ,  very  p r o g r e s s i v e  . . . . . I '  The area of 

i n t e r e s t  of t h e  company w a s  de f ined  as " . . . . . a l l  a s p e c t s  of  ratchet 

t e c h n o l o g y . . , . .  1 1  

A t  t h i s  t i m e  t h e  company employed 25 people ,  three of whom 

had t e c h n o l o g i c a l  r e s p o n s i b i l i t i e s  fo r  product  improvement and 

product ion  eng inee r ing .  Only informal  i n t e r m i t t e n t  methods were 
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cons idered  t h a t  an RDC might  h e l p  i n  t h e  i d e n t i f i c a t i o n  and 

d i v e r s i f i c a t i o n  of a p p l i c a t i o n s  for  t h e  company's product  l i n e  

and showed an open mind about t h e  u s e f u l n e s s  of o t h e r  RDC ser- 

v i c e s  such as seminars ,  workshops, market ing su rveys ,  l i c e n s i n g  

a s s i s t a n c e ,  and t h e  supply  of management s c i e n c e  informat ion .  

NERAC d i d  no t  become o p e r a t i o n a l  u n t i l  J u l y  1967, and it 

w a s  not  u n t i l  September 1967, t h a t  c o n t a c t  w i t h  t h e  company w a s  

renewed.  A t  t h i s  t i m e  t h e  company e n t e r e d  i n t o  an agreement w i t h  

NERAC fo r  t h e  p r o v i s i o n  of a r e t r o s p e c t i v e  search and subsequent  

c u r r e n t  awareness searches over  a per iod  of 12  months on t h e  sub- 

j e c t  of 'Ratchet  Technology. '  The NERAC App l i ca t ions  S p e c i a l i s t  

r epor t ed  t h e  p r e c i s e  area of t e c h n o l o g i c a l  i n t e r e s t  i n  somewhat 

terse t e r m s :  ' I  ..... l a s t  company i n  t h e  United S t a t e s  t h a t  makes 

ra tchets .  Used i n  p o s i t i o n i n g  d e v i c e s ,  over running  c l u t c h e s ,  

seat  back p o s i t i o n e r s .  Cheap and u s e f u l  f o r  some a p p l i c a t i o n s .  

I n t e r e s t e d  i n  new, p o s s i b l y  more s o p h i s t i c a t e d  and e x a c t i n g  

u s e s . .  . . . ' I  ' I n d e x ' ,  ' p o s i t i o n i n g '  and ' u n i d i r e c t i o n a l '  were sug- 

ges t ed  as search t e r m s  f o r  t h e  t a p e  f i l e .  

R e s u l t s  

The performance of t h e  i n i t i a l  r e t r o s p e c t i v e  search immediately 

under l ined  a d i l e m m a ,  c o n t i n u a l l y  o c c u r r i n g  where t h e  s p e c i f i c i t y  

of t h e  search t o p i c  is no t  e q u a l l e d  by t h e  s p e c i f i c i t y  o r  i m m e -  

d i a t e  r e l evance  of computer search t e r m s ,  I t  is, of cour se ,  pos- 

sible t o  negate  t h e  r e s u l t s  of t h i s  absence of d i rect  f i t  -- a t  

least  concep tua l ly  -- by conven t iona l  ' t echnology t r a n s f e r '  arguments. 



as a 'mechanical motion c o n t  

f u n c t i o n ,  a ' ra tchet '  can pe r f  

ample, 'over-runnin 

un lock ing ' ,  'free w 

' p o s i t i o n i n g ' ,  ' r e v e r s i n g ' ,  ' c l u t c h i n g ' ,  ' s equenc ing ' ,  and 'un i -  

d i r e c t i o n a l  movement', i t  is p o s s i b l e  t o  c o n c e p t u a l i z e  second 

g e n e r a t i o n  search t e r m s  t h u s  i n c r e a s i n g  the p o s s i b i l i t y  of f i t  

w i t h  computer search t e r m s ,  The va lue  of  doing t h i s ,  of c o u r s e ,  

does depend on t h e  e x i s t e n c e  of a p o t e n t i a l i t y  for the  ' h o r i z o n t a l '  

t r a n s f e r  of  technology from one discrete area of a p p l i c a t i o n  t o  

a n o t h e r ,  related t o  t h e  first b u t  n o t ,  o n , t h e  face of i t ,  obvious ly  

so .  For example, t h e  re f inement  of the accuracy of t h e  performance 

of  gyroscopes can  lead t o  an order of magnitude improvement i n  

automobile b e a r i n g s  b u t ,  i n  g e n e r a l ,  very  s o p h i s t i c a t e d  indexing 

and unders tanding  would be necessary  t o  a l low t h e  machine r e t r i e v a l  

of a document devoted t o  gyroscope des ign  f o r  an automobile manu- 

f a c t u r i n g  c l i e n t .  I t  would probably also be d i f f i c u l t  t o  persuade 

h i m  (on t h e  basis of an abstract) of its r e l e v a n c e  and importance 

t o  car b e a r i n g  performance; and i f  t h i s  is t h e  case, it  is u n l i k e l y  

t h a t  t h e  document would e v e r  be o rde red .  

In  t he  p r e s e n t  case of ratchets, the  indexing a u t h o r i t y  f o r  

NASA documentation -- t h e  NASA Thesaurus -- does no t  c o n t a i n  the  

t e r m .  Ne i the r  does the Thesaurus of Engineer ing  Terms of t he  En- 

g i n e e r s  J o i n t  Counci l ,  nor  does t ha t  of t h e  Defense Documentation 

emingly e l u s i v e  n a t u r e  of t h e  s u b j e c t  is, however, 

y i n  the index t o  Thomas e g i s t e r  of North 
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American Manufacturers ,  which lists no less than  23 c a t e g o r i e s  

of  ratchet.  For t h e  r e t r o s p e c t i v e  search of t h e  t a p e  f i l e ,  there- 

fore ,  r ecour se  w a s  made t o  second g e n e r a t i o n  t e r m s .  The search 

s t r a t e g y  i n t e r s e c t e d  'Mechanism' w i t h  ' Index '  and ' P o s i t i o n i n g '  

and ' P o s i t i o n i n g  Equipment' and ' U n i - d i r e c t i o n a l ' .  The number 

of  h i t s  ob ta ined  f r o m  ' t h i s  search is no longe r  a v a i l a b l e ,  but 

Information S e r v i c e s  reported t o  t h e  App l i ca t ions  Spec ia l i s t ,  " W e  

have found noth ing  i n  t h e  tape f i l e  t o  date (only  t r a sh ) ,  b u t  

. . . . .(  there is) ..... a wealth of material i n  t h e  publ ished l i t e ra -  

t u r e . "  A f u r t h e r  machine search w a s  conducted us ing  t h e  s i n g l e  

search t e r m  ' P o s i t i o n i n g ' .  Again t h e  number of h i t s  from t h i s  

search is not  a v a i l a b l e  b u t ,  once aga in ,  Information S e r v i c e s  

commented t o  t h e  App l i ca t ions  Spec ia l i s t ,  I ? . . . . .  I a m  sending  

attached t h e  p r i n t - o u t  for  t h e  t e r m  ' p o s i t i o n i n g ' .  I have looked 

through it  and see no promising material. L e t  m e  know i f  you 

would l i k e  any of t h e  abstracts." Add i t iona l  memoranda from In- 

formation S e r v i c e s  conveyed t h e  need t o  " . . . . . d o  some manual 

s e a r c h i n g  and t r y  t o  get some informat ion  from knowledgeable 

i n d i v i d u a l s  . . . . . ' I  I n  t h e  end t h e  r e s u l t s  of t h e  r e t r o s p e c t i v e  

search t r a n s m i t t e d  t o  t h e  c l i e n t  comprised 20 manually r e t r i e v e d  

c i t a t i o n s  together w i t h  t h e  ar t ic les  themselves  ( a l l  of which d i d  

refer t o  ' ra tche ts ' )  and 8 abstracts selected from t h e  ' P o s i t i o n i n g '  

search p r i n t - o u t  -- which related ve ry  loosely t o  p o s i t i o n  c o n t r o l  

devices  none of which, however, w e r e  s p e c i f i c a l l y  ratchets. 

A review meet ing w i t h  the  P r e s i d e n t  of t h e  c l i e n t  company 

about these r e s u l t s  r evea led  t h a t  he w a s  "extremely pleased" w i t h  

the manually r e t r i e v e d  r e f e r e n c e s  and t h a t  he proposed t o  "..,., 
bu i ld  up a l i b r a r y  of ratchet articles. ' '  I n  view of t h i s ,  he 
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r eques t ed  t h a t  t h e  manual search migh t  con t inue  and be extended. 

The computer-retr ieved abstracts were judged t o  be "less use fu l . "  

However, t h e  NERAC App l i ca t ions  Special is t ,  r e f e r r i n g  t o  t h e  

P r e s i d e n t  of the  company, noted t ha t  " . . . . . h e  i n d i c a t e d  t h a t  a 

search i n  very  broad areas might  produce ex t remely  va luab le  re- 

s u l t s .  H e  is approaching t h i s  p a r t  of t h e  search w i t h  an extremely 

open mind and is w i l l i n g  t o  p u t  much t i m e  i n t o  ana lyz ing  t h e  ma te r i a l  

t h a t  w e  send h i m . "  Fu r the r  sugges t ions  were made fo r  second genera- 

t i o n  search words i n c l u d i n g  'mechanica l ' ,  'mo t ion ' ,  ' c o n t r o l ' ,  

' c o u p l i n g ' ,  ' i n d e x ' ,  ' b r a k i n g ' ,  ' l o c k i n g ' ,  ' c l u t c h ' ,  and ' i d l e r ' .  

Two a d d i t i o n a l  search s t ra teg ies  w e r e  c o n s t r u c t e d  u s i n g  va r ious  

combinations of some or a l l  of  these t e r m s  and were used i n  t h e  

search for t h e  first i n s t a l l m e n t  o f  t h e  c u r r e n t  awareness s e r v i c e .  

Seve ra l  such searches were performed dur ing  t h e  next  t w o  months. 

Supplementary manual s e a r c h i n g  w a s  a lso done -- t h i s  manual search- 

ing  ex tending  on one occas ion  t o  a review of U.S. Government pro- 

curement i n v i t a t i o n s  f o r  ratchets. The sum t o t a l  of t h i s  a c t i v i t y  

was a r b i t r a r i l y  judged t o  respond to NERAC's  o b l i g a t i o n  t o  perform 

t h e  first of twelve monthly c u r r e n t  awareness searches. Although 

t h e  number of h i t s  ob ta ined  i n  t h e  computer searches for t h i s  first 

i n s t a l l m e n t  is no longe r  a v a i l a b l e ,  on ly  one abstract w a s  forwarded 

t o  t h e  c l i e n t .  The manual s e a r c h i n g  produced 13 ar t ic les  and cita- 

t i o n s  ( i n c l u d i n g  1 U . S .  Navy requirement  f o r  ratchet l e v e r  t ype  

h o i s t s )  and 3 NASA Tech B r i e f s .  Ten documents and 3 Tech B r i e f s  

were d ispa tched  t o  t h e  c l i e n t ,  i n c l u d i n g  t h e  l o n e  r e t r i e v a l  from 

t h e  tape f i l e .  
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An appraisal  of  a l l  a c t i v i t y  t o  date i n  February 1968, l e d  

t o  t h e  melancholy conclus ion  t h a t  an annual fee of  $300 could not  

suppor t  t h e  cont inuance  of such a d i v e r s i t y  of e f f o r t  on behalf 

o f  t h e  c l i e n t .  I n  view of  t h i s ,  t h e  computer search s t r a t e g y  was 

s t a b i l i z e d  and r ecour se  w a s  made t o  s e a r c h i n g  on behalf of t h e  

c l i e n t ,  more i n  l i n e  w i t h  t h a t  performed f o r  o t h e r s  f o r  t h e  same 

fee. The r e s u l t  of machine searches f o r  i n s t a l l m e n t s  2 through 6 

produced on ly  9 h i t s  r e l a t i n g  t o  documents, too remote from t h e  

target  s u b j e c t  t o  be of va lue .  N o  abstracts were s e n t  t o  t h e  c l i e n t ,  

R e p o r t s  of n i l  r e t u r n s  were made. T h i s  i n a b i l i t y  t o  produce any 

r e s u l t s  from t h e  tape f i l e  forced a r e t u r n ,  once a g a i n ,  t o  manual 

s e a r c h i n g  i n  t h e  U.S. P a t e n t  Of f i ce  Gazette, Applied Sc ience  & 

Technology Index, and B r i t i s h  Technology Index. T h i s  produced, 

f o r  i n s t a l l m e n t s  6 through 9 ,  a t o t a l  of 13 c i t a t i o n s ,  r e l a t i n g  

t o  which 3 documents w e r e  ordered.  Two of these c i t a t i o n s  w e r e  

concerned, once aga in ,  w i t h  U , S .  Government procurement i n v i t a t i o n s  

for  ratchets. A moni tor ing  of r e c e n t l y  i s sued  Tech B r i e f s  pro- 

duced one of some re l evance  but  of no e v i d e n t  importance du r ing  

t h e  same pe r iod .  

Summarizing r e s u l t s  from t h e  r e t r o s p e c t i v e  search through 

t h e  9 t h  c u r r e n t  awareness i n s t a l l m e n t ,  t h e  t a p e  search produced 

13+ h i t s ,  1 abs t rac t ,  and 1 document ordered. For ty-s ix  c i t a t i o n s  

from manual s e a r c h i n g  produced orders fo r  33 documents and art icles.  

Four Tech B r i e f s  w e r e  also s e n t .  

I n t e r m i t t e n t  c o n t a c t  by te lephone  and le t ter  w a s  maintained 

b y  App l i ca t ions  and Information Services. A f t e r  t h e  4 t h  c u r r e n t  

awareness i n s t a l l m e n t ,  a v i s i t  t o  t h e  P r e s i d e n t  of t h e  company w a s  
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made. The App l i ca t ions  S p e c i a l i s t  r e p o r t e d  t h a t  h i s  r ecep t ion  

was " m o s t  cordial" b u t  t h a t  t h e  c l i e n t  f e l t  t h a t  ' I . .  . . .he  has 

no t  been g e t t i n g  too much o u t  of  h i s  CA on ratchet technology. 

I n  t e r m s  of s e r v i c i n g  t h i s  c l i e n t ,  w e  have been less than  suc- 

c e s s f u l .  Areas of improvement r e q u i r e d  and comments fol low.  

App l i ca t ions  s e r v i c e  as p a r t  of  CA - Mainly c o n s i s t e d  
of document procurement w i t h  one good p l u s  -- t h e  Navy IFB 
which  t h e  c l i e n t  a p p r e c i a t e d .  L a s t  v i s i t  recorded is 
t h e  one before t h e  RS/CA ordered .  R e s t  of c o n t a c t  w a s  
by  phone and le t te r .  

Manual s e a r c h i n g  of CA q u e s t i o n  - In  t h e  RS and earlier 
C A ' s  manual s e a r c h i n g  w a s  done. Cambridge o f f i ce  l e t -  

--- 
- 

ter i n d i c a t e d  t h i s  would con t inue .  

The  l a s t  two i n s t a l l m e n t s  w e r e  c l e a r l y  NASA/AIAA tape 
searches on ly .  T h i s  is a major change i n  s e r v i c e  t h e  
c l i e n t  has been l e d  t o  expec t  by prev ious  performance. 
H e  i n d i c a t e d  t h e  manual search r e s u l t s  w e r e  u s e f u l .  

C l i e n t  u se  of  documentation provided - H e  is st i l l  i n  
t h e  ' c o l l e c t i n g '  s t a g e .  H e  is supplementing ou r  ser- 
v i c e  by i n f r e q u e n t  manual s e a r c h i n g  of h i s  own. H e  

- 

feels they  are leaders i n  t h e i r  f i e l d ;  and when he has 
collected a ' s u i t a b l e '  amount of  i n fo rma t ion ,  he p l ans  
t o  p u b l i s h  ' something '  fo r  use by h i s  customers and h i s  
own s t a f f ,  p l u s  promotional material .  

I t  is my op in ion  t h a t  he has l o s t  some o f  h i s  conf idence  
i n  NERAC, b u t  he  'still f e e l s  NERAC could do a better j o b  
on t h i s  t han  he could .  H e  w i l l  no t  c o n s i d e r  even a 6 
month membership a t  t h i s  t i m e . "  

An i n t e r v i e w  w i t h  t h e  P r e s i d e n t  t o  determine t h e  impact of 

N E R A C ' s  s e r v i c e s  w a s  sought  and ob ta ined  a f te r  r e c e i p t  of t he  9 t h  

c u r r e n t  awareness i n s t a l l m e n t  i n  November 1968. 

The  t h r u s t  of t h e  P r e s i d e n t ' s  comments i n d i c a t e d  t h a t  t h e  na- 

t u r e  of h i s  mo t iva t ion  i n  making use  of  t h e  s e r v i c e  had changed 

s i n c e  its i n c e p t i o n  and w a s  more t o  use  t h e  informat ion  as i n f o r -  

mation w i t h  no p a r t i c u l a r  i n t e n t i o n  t h a n  t o  reduce it t o  p r a c t i c e  

i n  t e r m s  of new products  and p rocesses .  I n  e f f e c t ,  t h e  r e l e v a n t  
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in format ion  ( e x c l u s i v e l y  r e t r i e v e d  by manual s ea rch ing )  w a s  being 

allowed t o  accumulate to a p o i n t  when it  would be p o s s i b l e  t o  

w r i t e  a d e f i n i t e  h i s t o r y  of t h e  development and a p p l i c a t i o n  of 

t h e  ratchet.  I n  a d d i t i o n ,  a p p l i c a t i o n s  and v a r i a n t s  would be 

ca ta logued  t o  provide ideas both f o r  t h e  sales  and engineer ing  

departments .  

I t  w a s  confirmed t h a t  t h e  r e s u l t s  of t h e  machine s e a r c h i n g  

had been,  a t  best ,  ' p e r i p h e r a l '  i n  u s e f u l n e s s .  I t  w a s  denied t h a t  

o t h e r  aspects of t h e  search s u b j e c t  w e r e  of i n t e r e s t  -- f o r  example, 

a l t e r n a t i v e  materials.  If p l a s t i c s  w e r e  a contending s u b s t i t u t e  

m a t e r i a l ,  r ecour se  t o  supply  houses would be made rather than  t o  

t h e  l i t e r a t u r e  of p l a s t i c  materials character is t ics .  I t  w a s  con- 

ceded t h a t  methods of  a c t u a t i n g  ratchets might have some m e r i t  a s  

an a l t e r n a t i v e  search s u b j e c t  and t h a t  a monitor ing of t e c h n i c a l  

j o u r n a l s  for mechanical ,  u n i - d i r e c t i o n a l  motion c o n t r o l  dev ices  

might be u s e f u l .  A l l  these a l t e r n a t i v e s  were b a s i c a l l y  of m a r -  

g i n a l  concern as compared w i t h  t h e  main s u b j e c t .  I t  became clear 

t h a t  t h e  P r e s i d e n t ' s  i n t e r e s t  i n  the  h i s t o r i c a l  a s p e c t s  of ratchet 

development d i d  open t h e  door t o  i n t e n s i v e  r e t r o s p e c t i v e  manual 

s ea rch ing  i n  a d d i t i o n  t o  a c u r r e n t  awareness s e r v i c e .  

In  concerning h imsel f  w i t h  h i s  company's behavior  w i t h  r e s p e c t  

t o  t h e  commerc ia l iza t ion  of new technology and its informat ion  

ga the r ing  characterist ics,  t h e  P r e s i d e n t  made the  fo l lowing  po in t s :  

1. An Advisory Committee comprised of depar tmenta l  

managers and chaired by h imse l f ,  m e e t  r e g u l a r l y  

t o  c o n s i d e r  new p r o j e c t s  and p r o j e c t s  i n  p r o g r e s s .  
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PERT techniques  are used fo r  on-going p r o j e c t s ,  

A formal and exhaus t ive  new product  e v a l u a t i o n  

technique  is used f o r  propos;;.I3: a e w  products  which  

ranks  24 q u a l i t i e s  on a scale 1-5 i n  ascending 

o r d e r  of d e s i r a b i l 5 t y .  These q u a l i t i e s  are: 

Func t iona l  need 
P o t e n t i a l  s ize  of markez 
P o t e n t i a l  share of market 
P o t e n t i a l  market growth 
D u r a b i l i t y  
S t a b i l i t y  
Exclus iveness  
A v a i l a b i l i t y  of eng inee r ing  personnel  and 
knowledge 
T ime  for development 
U t i l i z a t i o n  of eng inee r ing  s t r e n g t h s  
Product ion  equipment 
Product ion  knowledge and personnel  
Raw materials 
Manufacturing load 
U t i l i z a t i o n  of product ion  s t r e n g t h s  
D i s t r i b u t i o n  channels  
R e l a t i o n  t o  p r e s e n t  products  
E f f e c t  on p re sen t  sales volume 
Customer's  p roducts  and d i s t r i b u t i o n  
P romoteab i l i t y  of product  
R e l a t i o n s h i p  t o  p r e s e n t  environments 
Funding a v a i l a b l e  
Management suppor t  
Compa t ib i l i t y  w i t h  management capab il it y 

Marketing personnel  are involved i n  t h e  e v a l u a t i o n  

procedures  from t h e  beginning s i n c e  most new pro- 

duc t  needs are i n i t i a t e d  by t h e m .  

Design improvement and d i v e r s i t y  of a p p l i c a t i o n  

of t h e  company's product  are t h e  main motives 

f o r  new product  development. 
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4. 

5 .  

6 .  

7 .  

8. 

In  

j e c t i v e  

Information needs reflect  t h e  needs of any 

l ead ing  company t o  s t a y  abreast of  t h e  s ta te  

of  t h e  a r t  and t o  know its f i e l d  thoroughly 

i n  a r e t r o s p e c t i v e  s e n s e  as w e l l .  

Consul tan ts  have o c c a s i o n a l l y  been used i n  

f i n d i n g  informat ion ,  b u t  most needs are sup- 

p l i e d  from w i t h i n  t h e  company. 

Completeness ra ther  than  speed is the  pre- 

dominating f a c t o r  i n  a c q u i r i n g  informat ion .  

The company does n o t  have its own l i b r a r y  b u t ,  

even so ,  t h e  P r e s i d e n t  s a i d  he s p e n t  an average 

of  2 hours  p e r  day i n  s e a r c h i n g  f o r  some kind  

of informat ion .  

The  fo l lowing  is a ranking  o r d e r  of  sou rces  of 

informat ion  used most f r e q u e n t l y  by t h e  company: 

Texts 
Meetings 
Personal  c o n t a c t s  
L i b r a r i e s / c o n s u l t a n t s  
Jou rna l s  . 
Acqu i s i t i ons  from in fo rma t ion  c e n t e r s  and 
abstract  s e r v i c e s  
S u p p l i e r s '  personnel  
Catalogs of s u p p l i e r s  
Government p u b l i c a t i o n s  

conc lus ion ,  t h e  P r e s i d e n t  r e i t e r a t e d  t h a t  h i s  company's ob- 

w a s  t o  be and remain the  leader i n  the f i e l d  and, i n  the  

longe r  t e r m ,  t o  become a s i g n i f i c a n t  s u p p l i e r  of mechanical motion 

c o n t r o l  dev ices .  
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Doubt about t he  m e r i t  of con t inu ing  t h e  NERAC s e r v i c e  i n t o  

t h e  second year  on t h e  b a s i s  of an  annual membership w a s  r e so lved  

b y  o f f e r i n g  t o  con t inue  on a monthly b a s i s  a t  t i m e  and materials 

p l u s  20%, w i t h  an o p t i o n  t o  cance l  a t  any t i m e .  

Conclusions 

T h i s  c a s e  teaches: 

(a) C a r e  should  be exe rc i sed  i n  assuming and con- 

t end ing ,  fo r  purposes of c l i e n t  r e c r u i t m e n t ,  

t h a t  t h e  u s e  of second gene ra t ion  index t e r m s  

w i l l  n e c e s s a r i l y  achieve  a s a t i s f a c t o r y  s p e c i -  

f i c i t y  of r e t r i e v a l  which a t  t h e  same t i m e  ex- 

h i b i t  t h e  necessary  degree of re levance .  The 

w i l l i n g n e s s  and a b i l i t y  of t h e  c l i e n t  t o  make 

t h e  necessa ry  t r a n s l a t i o n a l  i n p u t s  should be 

a s su red  t o  begin  w i t h .  

(b) The va lue  of informat ion  r e t r i e v e d  is more 

r e a d i l y  apprec i a t ed  by companies such as t h i s  

i n  t h e  c o n t e x t  of its use  as informat ion  a lone  

and no t  as a t r i g g e r  for  a c t i v i t i e s  l e a d i n g  to 

its r e d u c t i o n  t o  practice. I t  would s e e m  i m -  

p o r t a n t  t o  i d e n t i f y  t h e  rea l  mot iva t ion  behind 

t h e  c l i e n t ' s  r e t e n t i o n  of a RDC s e r v i c e s  a t  t h e  

beginning.  I n  t h i s  case, it would have been 

e x p l i c i t  from the beginning t h a t  what w a s  r e a l l y  

needed w a s  a r e t r o s p e c t i v e  search p r i m a r i l y  from 

non-machine s o u r c e s .  If t h e  r e l a t i o n s h i p  w i t h  

con t inues ,  it w i l l  c e r t a i n l y  be a long  

these l i n e s .  
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(e) Notwithstanding t h e  l e s s o n  t augh t  i n  (b) above, 

t h i s  c l i e n t  and, presumably by e x t e n s i o n ,  o ther  

c l i e n t s  of a s imi l a r  n a t u r e  f i n d  u s e f u l  a ser- 

v i c e  which provides  a con t inu ing  moni tor ing  of 

bus iness  o p p o r t u n i t i e s  a f fo rded  b y  U.S. Govern- 

ment procurement needs.  

( d )  Any exper imenta t ion  i n  t h e  u s e  of  t h e  t a p e  f i l e  

which has  t h e  g o a l  of d e f i n i n g  p o t e n t i a l  ex- 

amples o f  ' h o r i z o n t a l '  t r a n s f e r  u s i n g  second 

g e n e r a t i o n  search terms, should be c l a r i f i ed  

w i t h  t h e  c l i e n t  i n  advance and should be based 

on a unders tanding  t h a t  t h i s  a d d i t i o n a l  e f f o r t  

needs t o  be funded beyond t h e  cost  o f  more con- 

v e n t i o n a l  search a c t i v i t i e s .  

(e) With companies of t h i s  k i n d ,  t h e  impera t ives  

sur rounding  t h e i r  commercial s t a b i l i t y  tend 

t o  outweigh t h e  implementation of any desire 

to become involved i n  the f r e n e t i c  world of 

new p rocesses  and product  d i v e r s i f i c a t i o n .  

There may be an unders tanding  of t h e  p o t e n t i a l  

m e r i t  of p r o j e c t i n g  upon and d i v e r s i f y i n g  t h e  

o r i g i n a l  s u b j e c t s  b u t  an i n a b i l i t y  t o  p r o p e r l y  

assimilate and act upon t h e  r e s u l t s  u s u a l l y  

i n h i b i t s  t h i s .  
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( f )  S ince  market ing personnel  are f r e q u e n t l y ,  as 

i n  t h i s  c a s e ,  involved from t h e  beginning i n  

c o n s i d e r a t i o n s  of product  development and d i -  

v e r s i z i c a t i o n ,  perhaps some e d u c a t i o n a l  e f f o r t  

about t he  m e r i t  of  a RDC s e r v i c e s  could be pro- 

f i t a b l y  directed t o  such  people .  


